This study aimed to determine sleep disorders and associated risk factors in leukemia patients undergoing chemotherapy in Imam Khomeini Hospital of Sari, Iran. This cross-sectional study was conducted in 2015 with 100 patients selected. Inclusion criteria included complete mental and psychological health and being over 18 years old, and exclusion criteria included suffering other cancers, other chronic diseases, concurrent radiotherapy, and chemotherapy. The Pittsburgh Sleep Quality standard questionnaire was used to collect data. The questionnaire consisted of mental sleep quality, sleep latency, sleep duration, sleep quality, sleep disturbances, use of sleeping drugs, and impaired daily functioning. Data were analyzed by software SPSS 18 and by using descriptive and inferential tests (Pearson, Spearman, T-test and chi-square). Totals of 47 men (47%) and 53 women (53%) with a mean age of 44.1±1.7, participated in the study. The mean overall score of sleep quality was 9.3±3.9, which represents the average sleep quality in most participants. T-test shows that males have better sleep quality than females (t=2.1; 95%CI:0.004-0.25; P<0.01). Also the sleep quality increased with age (r=0.22, P=0.03). Results show that the amount of sleep quality was only moderate in most patients, so it is necessary to take coping strategies to improve their quality of sleep.
Introduction
Leukemia results from abnormal changes of bone marrow`s blood cells which is accompanied with increased growth in the number of abnormal cells and decreased production of normal blood cells, it is divided into two categories: acute and chronic leukemia (Smith et al., 2014) . Acute leukemia includes acute myelocytic leukemia (AML) with an incidence of 46% and acute lymphoblastic leukemia (ALL) with a prevalence of 11% and chronic leukemia includes chronic myelocytic leukemia (CML) with a prevalence of 14% and chronic lymphocytic (CLL) with an prevalence of 29% (Greenberg et al., 2013) . Cancer is the second leading cause of death in most industrialized and advanced countries and one of the most dangerous and painful diseases; According to official statistics in 2007, 9.7 million people died of cancer and evidence suggests that it will increase up to 11.5 million in 2030 (Smith et al., 2014) . Cancer spreads undeniably in the country especially in Mazandaran (North of Iran) and causes morbidity and mortality in the different age groups which leads to huge costs in terms of diagnosis and treatment for patients` families and health system of the RESEARCH ARTICLE (Tahmasebi et al., 2006) . This disease is spread around the world so that it includes 4% of all cancers and 4% of deaths from cancers (Rayar et al., 2012) . Leukemia has symptoms such as anorexia, fatigue, irritability, mild fever, bone or joint pain, pallor, bleeding from the nose, anemia, thrombocytopenia, neutropenia and skin rash and may be associated with lymphadenopathy and splenomegaly (Kaspers et al., 2007; Chao et al., 2013; Gözdaşoğlu et al., 2002) . The depression resulted from the disease and its treatment, sleep disorders, pain and cognitive changes are some abnormalities which affect these patients (Kaleyias et al., 2012) . Sleeping is one of the most important cycles during day and night and it also is a sophisticated biological pattern (Moller et al., 2012) . Almost a third of adults suffer from insomnia which it increases up to approximately 69 percent with increased age and chronic diseases (Zhang et al., 2007) . Also according to the research, insomnia weakens physical strength and causes stress and anxiety (Björnsdóttir et al., 2013) ; it also affects the central nervous system (Baglioni et al., 2011) . Gooneratne and colleagues (2007) (Dogan et al., 2015) .
Sleep Quality and Associated Risk Factors in Leukemia Patients
According to the available database, no study regarding sleep disorders and leukemia was carried out in Mazandaran province. Due to increasing number of this terrible disease in Northern provinces of Iran especially in Mazandaran province. This study aimed to determine the sleep quality and some related factors in leukemia patients undergoing chemotherapy in Imam Hospital of Sari city in 2015.
Materials and Methods
This descriptive-analytic study was conducted in the city of Sari in 2015 (June 22 -15 September). The samples consisted of patients admitted in oncology ward of Imam Khomeini hospital in Sari city who were undergoing chemotherapy. Research team members include statistical consultant, specialist in blood diseases and nurses trained to collect data. After verification of leukemia through the patient's clinical records, at first, the participants were given explanations about the objectives of the research in order for each of them to be excluded from the study in case they do not want to cooperate. Next, the participants in the study were asked to give a written consent. Some of the parameters of the study consent form include confidentiality of information, providing participants with the results if asked and leaving the study at the request of individuals. Inclusion criteria involved mental health and being over 18 and exclusion criteria included having other cancers and chronic diseases and concurrent radiotherapy and chemotherapy. Demographic and medical questionnaire included variables such as type of disease, history of disease, age, sex, marital status, education level, employment status, sufficient monthly income to make a living.
Instrument
Pittsburgh Sleep Quality Index (PSQI) was another tool that was used in this study including areas such as delays in falling asleep, sleep duration, sleep efficiency (the ratio of duration of useful sleep and total time spent in bed), sleep disorders (defined as waking at night), hypnotic drug consumption and morning performance (defined as the difficulties experienced by people during the day due to sleeping badly at night). The score of each scale of the questionnaire is considered based on the Likert scale from 0 to 3 and the range of changes is 0 to 21 (Farrahi Moghaddam et al., 2012) . Based on the cut-off point of this scale a score equal to or higher than 5 is considered as a significant sleep disorder and a score less than 5 is indicating good condition of sleeping. This questionnaire examined patient attitudes towards sleep quality during the past 4 weeks. According to the study of Hassan pour (2006) on patients with cancer, reliability of this tool was confirmed. Also Buysse et al (1989) . Confirmed internal validity of this tool on 168 people (sensitivity 89.6%, specificity 86.5% and kappa coefficient 0.75). Using Cronbach's alpha test, Ghanbari Jolfaei et al (2014) measured its reliability to be 0.83 by investigating patients receiving chemotherapy in Tehran (Capital of Iran). In this study, reliability of Pittsburgh`s questionnaire was confirmed by test-retest method on 30 leukemia patients with more than 0.89.
Data analysis
A f t e r c o n f i r m i n g t h e d a t a n o r m a l i t y b y Kolmogorov-Smirnov test (P=0.7), data was analyzed by SPSS 18.0 statistical software. At first in order to investigate variables mean (SD) and frequency percentage were used. Pearson correlation was used to determine the relationship between PSQI variable items. Independent student t-test was used to compare sleep quality in both gender groups. Spearman correlation coefficient and chi-square test was used to determine the relationship between PSQI and demographic variables. Significant level of P<0.05 was considered
Results
Among 100 participants, 47 male (47%) and 53 female (53%) have been assessed with the average age of 44.08 years (SD=1.7; 95%CI:40.7-47.5). Most of them were married (69%) and have under diploma graduate (57%). 39 (39%) of patients were households and have an intermediate income status. Distribution of various types of leukemia (AML, ALL and CML) were 47 (47%), 51 (51%) and 2 (2%) respectively. As an indicated in table 3, Spearman test shows that all dimentions have positive and significant association with patients sleep quality (P<0.05). The average score of sleep quality was 9.3(SD=3.9; 95%CI: 8.6-10.1) that most of patients (89%) had different levels of sleep Table 3 . Association of Quality of Sleep Dimensions in a study conducted on patients with various types of cancer found out that there is a high prevalence between symptoms and sleep disorder syndrome. He and colleagues (2015) in a study conducted on patients with thyroid cancer before treatment, obtained the score of sleep quality to be with PSQI 4.2 ± 7.6 and stated that 54.3 percent of people suffer from sleep disorders. Dean and his colleagues (2013) investigated sleep quality inpatients who are being treated for lung cancer and reported that 55% of patients have poor sleep quality which was lower compared with the present study. This difference in the percentage of disorder in the mean score of sleep quality can be due to differences in condition of the ward, sample size, inclusion and exclusion criteria and the type of cancer. In this study, most patients mentioned that delay in sleeping and sleep disorder were the reasons for their insomnia. Savard and colleagues (2001) in a study stated that the main causes of sleep problems are delays in falling asleep, waking up during the night, waking in the early morning and reluctance to sleep. In the study of Venables (2014) on patients treated in oncology ward of hospital, delays in falling asleep and staying up during night were mentioned to be main sleep disorders, which are consistent with the present study. The use of sleeping medication is among factors which have had the least use in this study while Noroozi and colleagues (2012) in their study conducted on breast cancer patients receiving chemotherapy defined the use of sleeping mediation as widely used indicators. In the study by Cohen et al (2004) . waking up during the night, not going back to sleep and not getting enough sleep were the major problems, in this study, most people had enough quantity of sleep. Age, sex and marital status were variables related to sleeping quality in this study. Sleep disorder increases with an increase in patients' age. Variables such as income and education levels had no significant relationship with sleep disorders. Palesh and colleagues (2010) stated sleep disorder increases with an increase in age and sleep disorders (Table 1 and 2) .
It can be said that, almost global quality of sleep in ALL patients is higher than other types (Table 2) . Table  4 declares that sleep quality in married patients was more than singles and there was no association between educational level and income status with sleep quality. T test shows that males have more sleep quality than females (t=2.1; 95%CI: 0.004-0.2; P<0.01). Self-quality was worst in older patients against youngers (P=0.03, r=0.2).
Discussion
This study aimed to determine the amount of sleep disorders in patients undergoing chemotherapy for leukemia. According to the study, mean score of sleep quality in patients was expressed to be (95%CI: 8.6-10.1) 9.3 ± 3.9. In line with the findings of the present study, Mystakidou and colleagues (2007) based on their study on patients with leukemia conducted that these patients have poor sleeping quality. Anderson and colleagues (2003) in a study to determine the fatigue and sleep disorders in patients with cancer stated that 65 per cent of these patients have sleep disorders. This figure is higher in the present study which shows the importance of this issue and demands follow-up actions. Sleeping is affected by mental and physical health. Pain and depression, restriction of daily activities and reduced quality of life in patients with cancer are some factors that reduce the quality of their sleep (Cohen et al., 2004) . Palesh and colleagues (2010) disorders are fewer in men than in women, although this difference is small. Beck and colleagues (2010) concluded in their study that there is a Significant relationship between age and sleep quality so that sleep quality decreases as patients' age increases. They also suggested that education is not associated with sleep quality. Noroozi and colleagues (2012) stated that demographic variables such as age, marital status, education level are not related to sleeping and the length of the disease course is one of the significant variables in sleep quality and expressed that sleep disorders increases as the course of the disease increases. The difference of the environment and personnel and also cultural factors can be among the possible causes of these discrepancies.
Given the unfavorable situation of sleep quality in patients undergoing chemotherapy in the present study, it seems that measures such as positive changes in the resting place of the patients, reducing environmental stimuli and appropriative consultation are necessary. Access to a limited number of patients in a oncology unit, possible inaccuracies in answering the questions in some situations, such as patients' lethargy were some of the limitations of this study. In this regard, it is recommended that in the future more detailed and precise studies be done on patients with cancer, such as leukemia. after initial chemotherapy for breast cancer. Support Care
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